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A SUBSTRATE FOR GROWING SEEDLINGS AND A METHOD FOR MANUFACTUR- 
ING BLOCKS ON WHICH TO GROW SEEDLINGS 

The present invention relates to a substrate for growing 
5 seedlings and particularly to a substrate, of which at least 
about half is sphagnum peat dried to a moisture content of 25 - 
30 per cent by weight and compressed, which, when watered, 
expands to form a substrate suitable for growing seedlings, 
which allows water to penetrate it and retains the water, 

10 

Substrates manufactured from peat, such as substrate blocks, 
i.e. pots or briquettes, are used to grow seedlings of e.g. 
tomatoes, cucumbers, peppers, aubergines, and roses, and in the 
soil or actual substrate used for subsequent greenhouse 

15 cultivation. The substrate block should keep its water-reten- 
tion properties for several months, so that the irrigation 
water, which it generally provided by drip irrigation, can 
reach the seedling or the roots of the seedlings for the whole 
of this period. The substrate block is placed on top of the 

20 soil or actual substrate, watering taking place as drip 
irrigation of the block and through it to the soil or actual 
substrate. The cultivation of the seedlings lasts for periods 
of from several months to as much as one year. In such long- 
term irrigation, there is a danger of the substrate puddling, 

25 so that its originally porous structure gradually becomes 
blocked, preventing the irrigation water from penetrating to 
the roots of the seedling. 

The prior art includes the use of rock wool as a substrate for 
30 seedlings (EP patent 669798), which permits a sufficient amount 
of water to penetrate through the substrate to the actual 
substrate. However, rock wool does not naturally decompose, so 
that it creates large amounts of waste, which must be disposed 
of in a garbage tip. Rock wool is produced from minerals, which 
35 are smelted at more than 1000°C, the fibres adhering to each 
other at the very high temperature. The high temperature 
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prevents the addition of beneficial organic microbes during 
manufacture . 

FI patent 57740 discloses a method for manufacturing substrate 
5 blocks from peat, such as sphagnum peat, in which the peat mass 
is first dampened with a water solution containing calciferous 
substances, inorganic fertilizers, and trace elements. The wet 
mixture is then compressed and dried by heat to a moisture 
content of 15 - 60 %. The saving in space achieved by wet 

10 pressing is, however, relatively modest, which can be seen from 
the fact that the block does not expand very much when it is 
wetted. Even a fully expanded block retains a highly compressed 
structure, so that its water penetration capacity remains poor. 
Even when intact, such a block also will not withstand being 

is handled and moved. 

Equipping a compressed substrate block containing peat with a 
wrapping, such as a flexible net, a perforated membrane (e.g. 
DE patent 1290760), or similar, is also known. The flexible 
20 wrapping is intended to prevent the block from disintegrating, 
when it expands when irrigated. 

A drawback in all of these previously known substrates manufac- 
tured from peat and dried is that, even though when wetted they 
25 are initially porous and allow water to penetrate and retain 
the water, they nevertheless gradually, and especially in long- 
term seedling cultivation, lose this property, so that the 
irrigation of the seedling gradually suffers. 

30 The present invention is intended to eliminate this drawback 
and create a dried and compressed substrate for the cultivation 
of seedlings, consisting of compressed sphagnum peat, which, 
when irrigated expands to many times its size and does not lose 
its capacity for water penetration or retention, even after 

35 many months. 
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The invention is based on the observation that in sphagnum 
peat, especially when handling dried and thus fragile sphagnum 
peat, many fine peat particles are created, which, when the 
substrate is watered, are carried by the water and jam in the 
5 more restricted parts of the pores, gradually blocking them. 
The invention is also based on the realization that this 
detrimental effect can be eliminated by sieving the dried 
sphagnum peat and selecting the coarsest particles from the 
sphagnum peat for the substrate, and by adding to this other, 
10 still coarser parts, especially fibres. 

According to the present invention, at least half of particles 
of sphagnum peat that are sieved when dry are such that remain 
in a sieve with a mesh of about 1 mm, and at least 15 per cent 

15 by weight are such that remain in a 4-mm sieve, while the 
substrate contains about 5-50 per cent by weight of fibres or 
other coarse material. Sieving and the amount of coarse 
material ensure that an expanded substrate will contain a 
sufficient amount of pores and that these pores will not become 

20 blocked, even during long-term irrigation of the seedlings. 

A substrate block according to the invention is, when dry, a 
compressed piece 1 - 3 cm thick, which is covered with a 
flexibly stretchable net, film, or layer of adhesive, which, 

25 when the substrate block becomes moist and expands, ensures 
that the expanded substrate block will not disintegrate, but 
remain intact. The covering is preferably made of a biodegrad- 
able and compostable material, such as a net made from an 
alif atic-aromatic copolymer ester, with preferably a mesh size 

30 of 1 - 20 mm, or the substrate block can be coated with natural 
latex. Alternatively, a cohesion-promoting binder, like a latex 
polymer, viscous carboxymethylcellulose , a cationic polymer or 
starch, which also decompose in nature, can be added to the 
dry-sieved peat mixture itself. A substrate block that has been 

35 coated or bound in this way will not disintegrate, even when 
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handled mechanically, which is particularly important in 
industrial production. 

A substrate block for seedlings can thus be manufactured 
5 entirely from naturally decomposable organic substances, so 
that an organic farming certification body, such as KTTK in 
Finland or the Soil Association in Great Britain, can approve 
it. This is implemented by using only organic, naturally 
decomposing materials and additives. These include sphagnum 
10 peat, organic fibres, a naturally decomposing net, film, or 
glue, approved organic fertilizers, and possibly microbes. 

Before being used, a substrate block according to the invention 
can be economically transported and stored, because its volume 

is when dried and compressed is only about % - Vs of its final 
volume when wet. It can also be stored for long periods, 
without detrimental changes to its properties. When dried and 
compressed, its volume is essentially less than that of 
corresponding previously known substrate blocks for the 

20 cultivation of seedlings, disclosed in the publications WO 
9719585 and EP 500155. 

A substrate according to the invention can be stored when 
relatively dry, and, as its dry substance content is preferably 
25 quite high, i.e. 150 - 250 kg/m 3 , it loses water more slowly 
than known looser materials. Due to this, the substrate can be 
easily thoroughly wetted after storage, especially if some 
moisturizing substance, that is as such known, is added to it. 

30 The raw material for a substrate according to the invention is 
sphagnum peat, which consists of peat of the Acutifolia group 
(main species Sphagnum fuscum) and Palustria peat (S. 
Papillosum) and which has a degree of humification of H 1 - 3, 
preferably 1 - 2, on the von Post scale. If necessary, coarse 

35 material, e.g., fibres, preferably cotton grass fibres, flax 
fibres, wool fibres, wood fibres, sawdust, wood bark, or coco 
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fibres are added to the sieved sphagnum peat. These form large 
pores in the substrate and accelerate the penetration of water 
in a dried and compressed substrate. If the peat selected 
already naturally contains sufficiently coarse fibres, these 
5 will be sieved into the peat mixture, so that coarse fibres 
need not be added to it separately. 

In addition, various additives can be mixed into the dried 
sphagnum peat, such as biocides against plant diseases, or 
10 chemical or biological substances that promote the growth of 
plants, for example, fungal or bacterial preparations, such as 
Mycostop®, Gliomix®, Prestop®, Trichoderma, Bacillus, mycor- 
rhiza, etc., preferably the Gliocladium product Gliomix®, for 
example 0,02 - 0,2 g per substrate block. 

15 

If necessary, a substrate block according to the invention can 
be limed and fertilized with a long-acting artificial fertil- 
izer or organic fertilizer, if necessary, with a controlled- 
release fertilizer. Liming is carried out according to the pH 

20 and calcium content requirement of the plants or customer, 
using 1 - 15, preferably 4 - 8 kg of lime to each cubic metre 
of peat. Possible fertilization can also be carried out 
according to the requirements of the customer and plant, using 
fertilizer, for example, Kekkila Base Fertilizer 1 or 2, in a 

25 quantity of 0,2 - 2 kg/m 3 of peat. 

The size of a substrate block according to the invention is 
typically 4 - 10 cm x 4 - 20 cm, with a height of 1 - 3 cm, and 
4-10 cm, when wet and expanded. There is preferably at least 
30 one hole in the upper surface of the substrate block ready for 
a seed, seedling, or cutting. The size of the hole in an 
expanded block is typically 1-4 cm, with a depth of 0,5 - 4 
cm. The holes can be formed by drilling, pressing, cutting, or 
forming into a round or angular shape. 

35 
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A substrate block according to the invention is suitable for 
cultivation without a pot or tray, though these can be used. 
The blocks may have grooves in the bottom or other kinds of 
cavity, which open out towards the bottom and/or sides. There 
5 may be several grooves, with a preferable depth and width of 1 
- 2 cm per groove in the bottom. In addition, the grooves and 
cavities can be connected with air channels that run through 
the surface of the block, the diameter of which is preferably 
0,3 - 0,5 cm. These are intended to create an effective 
10 circulation of air round and through the bottom of the blocks, 
to improve the gas exchange and the drainage of the various 
parts of the block. 

In addition, the blocks can be combined into a bar comprising 
15 several blocks, with the aid of glue or other substances, such 
as glued paper, or in some other way. 

The invention also relates to a method for manufacturing blocks 
of substrate for cultivating seedlings, by drying and compress- 
20 ing sphagnum peat, to reduce its moisture content to 25 - 30 
per cent by weight. 

According to the invention, the sphagnum peat is sieved after 
being dried, after which, if necessary, fibres or other coarse 

25 material are mixed with the sieved sphagnum peat, so that they 
comprise 5-50 per cent by weight of the substrate. At least 
half of the particles in the substrate mass are then particles 
that remain on a 1-mm sieve, and at least 15 per cent by weight 
remains on a 4-mm sieve. It is possible to mix, for example, 

30 cotton-grass fibres and possible other additives with the 
sphagnum peat. After the addition of coarse material, the 
mixture is pressed into a sheet, from which blocks are cut by, 
e.g., sawing, and are finally covered with a stretchable net, 
film, or glue membrane. 

35 


WO 01/01757 


PCT/FI00/00605 


7 

Drying takes place by exposing the peat to a current of hot 
air, the temperature of which at the start of the drying is at 
most 200 - 400°C (depending on the initial composition of the 
peat) and at the end at most about 65 °C, pressing being 
5 carried out to about k - Vs of the final volume of the block 
when wet and fully expanded. The drying can take place as 
charge drying or as continuous tunnel drying using the forward- 
current principle. In both cases, the initially hot current of 
air gradually cools as the water evaporates from the moist 
10 peat, so that finally the temperate of the air current is 
suitably low. 

Possible additives are added to the dry-sieved peat before it 
is pressed into a sheet. 

15 

It is obvious that the present invention can vary within even 
very large limits within the scope of the accompanying Claims, 
and that thus, for example, the selection of the peat can 
substantially affect the final result. The choice of various 
20 additives, depending on the desired characteristics of the 
product, is also obvious to one versed in the art. 
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Claims 

1. A substrate for the cultivation of seedlings, of which at 
least half is compressed sphagnum peat dried to a moisture 

5 content of at least 25 - 30 per cent by weight, characterized 
in that about 5-50 per cent by weight of the substrate is 
fibre or other coarse material, and at least half of the 
particles of the mass of which substrate remain on a 1-mm sieve 
and at least about 15 per cent by weight remain on a 4-mm 
10 sieve, when dry-sieved. 

2. A substrate according to Claim 1, characterized in that it 
is a compressed block, which is covered with a flexibly 
stretchable net, film, or glue membrane, and that its height is 

15 preferably about 1-3 cm. 

3. A substrate according to Claim 1 or 2, characterized in that 
its dry solids content is 150 - 250 kg/m 3 and that its volume 
is about H - Vb of its final volume when wet. 

20 

4. A substrate according to Claim 1, 2, or 3, characterized in 
that it contains cotton-grass fibres, flax fibres, wool fibres, 
wood fibres, sawdust, wood bark and/or coco fibres. 

25 5. A substrate block according to Claim 2, 3, or 4, character- 
ized in that it contains in addition fungal or bacterial 
preparations or other beneficial microbial preparations. 

6. A substrate according to one of the above Claims, character- 
30 ized in that it also contains lime in a proportion of 1 - 15, 

preferably 4-8 kg/m 3 of sphagnum peat. 

7. A substrate according to one of the above Claims, character- 
ized in that it also contains basic fertilizer in a proportion 

35 of 0,2 - 2 kg/m 3 of sphagnum peat or an amount of organic 
fertilizer suitable to the requirements of the plant. 
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8. A substrate block according to one of Claims 2-7, charac- 
terized in that it is enclosed in a compostable and biodegrad- 
able net, which is manufactured from an alif atic-aromatic 
copolyester . 

5 

9. A substrate block according to one of Claims 2-8, charac- 
terized in that it is coated with natural latex. 

10. A substrate block according to Claim 1, characterized in 
10 that, in addition, it includes a latex polymer, viscous 

carboxymethylcellulose, a cationic polymer, or starch, to bind 
the peat particles and the fibres to each other. 

11. A substrate block according one of Claims 2 - 10, charac- 
15 terized in that there are several grooves in the bottom of it, 

to ensure effective gas exchange and water drainage from the 
various parts of the block. 

12. A method for manufacturing substrate blocks for the 
20 cultivation of seedling, by heating sphagnum peat to a moisture 

content of about 25 - 30 per cent by weight and pressing it 
into a sheet, from which blocks are cut, characterized in that 
the sphagnum peat is sieved after drying and compressed from a 
mixture, at least half of which is the aforesaid dry-sieved 

25 sphagnum peat, of the particles of which at least half have 
remained on an about 1-mm sieve, and at least about 15 per cent 
by weight on an about 4-mm sieve, and that, in addition, the 
mixtures contains about 5-50 per cent by weight of fibres and 
possibly other additives, and that the blocks are covered with 

30 a flexibly stretchable net, film, or glue membrane. 

13. A method according to Claim 12, characterized in that the 
sphagnum peat mixture is dried by bringing it into contact with 
a current of hot air, the temperature of which is a maximum of 

35 200 - 400°C at the start of the drying and a maximum of about 
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65°C at the end, and the dried mixture is compressed to about 
H - Vb of its original thickness. 
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